As cannabis use is more frequent in patients with psychosis than in the general population and is known to be a risk factor for psychosis, the question arises whether cannabis contributes to recently detected brain volume reductions in schizophrenic psychoses. This study is the first to investigate how cannabis use is related to the cingulum volume, a brain region involved in the pathogenesis of schizophrenia, in a sample of both at-risk mental state (ARMS) and first episode psychosis (FEP) subjects. A cross-sectional magnetic resonance imaging (MRI) study of manually traced cingulum in 23 FEP and 37 ARMS subjects was performed. Cannabis use was assessed with the Basel Interview for Psychosis. By using repeated measures analyses of covariance, we investigated whether current cannabis use is associated with the cingulum volume, correcting for age, gender, alcohol consumption, whole brain volume and antipsychotic medication. There was a significant three-way interaction between region (anterior/posterior cingulum), hemisphere (left/right cingulum) and cannabis use (yes/no). Post-hoc analyses revealed that this was due to a significant negative effect of cannabis use on the volume of the posterior cingulum which was independent of the hemisphere and diagnostic group and all other covariates we controlled for. In the anterior cingulum, we found a significant negative effect only for the left hemisphere, which was again independent of the diagnostic group. Overall, we found negative associations of current cannabis use with grey matter volume of the cingulate cortex, a region rich in cannabinoid CB1 receptors. As this finding has not been consistently found in healthy controls, it might suggest that both ARMS and FEP subjects are particularly sensitive to exogenous activation of these receptors.
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Introduction
The cingulum is a functionally heterogeneous region, involved in a range of behavioural domains (Vogt et al., 1992) . It represents a key structure within the limbic system and is composed of several areas which differ in respect to structure and function: the different subdivisions play an important role in emotional, cognitive, attentional, nociceptive, and motoric processing (Bush et al., 2000; Vogt et al., 1992) . The anterior cingulate cortex (ACC) represents a central component of those subdivisions that control affective and cognitive functions. The central task of this brain region is the modulation of inner emotional reactions. The ACC has anatomical connections to the dorsolateral prefrontal cortex, motoric areas and the thalamus, depending on the specialised subdivision. It is an essential component of social cognition and visualisation, and is mainly activated by emotional stimuli (Bush et al., 2000; Kopelman et al., 2005) . The posterior cingulate cortex (PCC) is activated by both emotional and non-emotional stimuli, and it plays an important role in memory access, visual span and spatial orientation (Vogt et al., 1992 (Vogt et al., , 2006 Vogt and Laureys, 2005) .
Studies of individuals with genetic or clinical risk for psychosis have indicated that the cingulum might be involved in the pathogenesis of schizophrenia (for review, see Borgwardt et al. (2009 ), Fusar-Poli et al. (2008 , 2011 ), Smieskova et al. (2010 
